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1 Workshop Objectives 
This session set out to achieve the following objectives: 
1. To bring together the various groups and communities  
2. To share information from the various projects  
3. To acknowledge knowledge gaps  
4. To plan or see whether it would be useful to arrange future conversations  
 
 
2 Attendance and format  
 
Over 20 people from across the UFP measurement and health impact communities were 
invited to a workshop to hear about current research, give views about how cross-disciplinary 
activity might develop and enable participants to make links with other attendees.  
The event was 3 hours long and held via Zoom. It was attended by 25 people, representing 
the TUBE, RAPTOR and AVIATOR projects and from different organisations and countries in 
Europe, Scandinavia and North America.  
Notes of the discussion were taken and these have been collated here. They are not intended 
to be a verbatim record of the event but help to give a flavour of the discussions, concerns 






Dave Raper welcomed participants, explained that the workshop had been arranged to bring 
together those who measure with those who look at health impacts and provided an overview 
of the topics to be covered.  
 
This was followed by brief introductions by each attendee. 
 
 
3.2 Presentations and discussion 
The first four presentations related to the AVIATOR and RAPTOR projects, and covered the 
following topics: 
 
§ Engine exit emissions – Mark Johnson (Rolls Royce) 
Mark gave an overview of his work on WP2 of AVIATOR. He noted that some work 
had been put back because of the current pandemic situation. Ulla asked if she could 
have access to a sample for in vivo particle testing. Mark agreed that this could be 
looked into. 
 
§ On wing measurements – Prem Lobo (NRC – Canada) 
Delivered an introduction to the different types of aircraft PM emissions, adding that 
PMs vary as a function of engine type, engine operating condition, fuel composition, 
sampling location etc. Prem went on to describe AVIATOR WP3 which looks at on-
wing engine and APU emission measurements, and will explore diurnal variations. 





                 
 




was highlighted, especially downwind as the volatiles have tended to be considered, 
when the solids are the ones with greater health effects. There is a new requirement 
from the EU for measurement of black carbon from diesel engines and this was 
considered to be an important substance for measurement going forwards. Prem also 
pointed out the importance of sharing knowledge between the 3 projects. 
 
§ Airport Ambient measurements – Dogushan Kilic (Uni of Manchester) 
Dosh introduced AVIATOR WP4 which is currently delayed by the pandemic. The main 
research is around ‘How does the aircraft plume chemically evolve while sampling 
point is moving away from the runway?’, ‘How do climatic conditions affect the aircraft 
plume?’ and ‘What is the SOA formation potential for varying alternative fuels?’ WP4 
looks at ambient measurements and sensor network development, using 15-20 nodes 
around Madrid-Barajas airport and a reduced network at CPN and ZRH. Kevin 
remarked that they have been doing similar work and have been in the field for around 
18 months. He suggested a joint look at data from his project and AVIATOR would be 
desirable.  
 
§ EMPA measurement/ lung cell impacts – Lukas Durdina (ZHAW - Switzerland) 
This presentation looked at the acute response of human bronchial epithelial cells 
exposed for 1hr to nvPM in engine thrust using Jet A1 fuel and alternatives (HEFA 
32% blend). Acute toxicity and oxidative stress were highest at idle with Jet A1. 
Number and mass concentrations seem not to be primary drivers of cytotoxicity and 
oxidative stress. Described more to be done: different types of cells; volatile PM further 
downstream of engine exit; don’t know if organics, sulphates, oil are more toxic, 
although soot particles carry these toxins. Open for collaboration at facility in Zurich. 
Hope to get back to testing next year. 
 
These were followed by an introduction to the TUBE project: 
 
§ Overview of TUBE – Aims/objectives/data needs – Pasi Jalava (UEF - Finland) 
This research looks at effects of UFP from road traffic and marine engines on brain 
health, including disease mechanisms, translocation and clearance. Also, would like 
to include aviation emissions. Work is focused on Alzeimers disease. WP1 – effect of 
exhaust fuel aromatics on health. WP2 – work on rats. WPs3+4 – main novelty of 
project: cell cultures of nasal epithelial cells; how particles enter the brain/how they are 
cleared from the brain. WP5 – cohort of human volunteers in Sweden and China. WP6 
– risk assessment, interventions and traffic policy. Overall progress: UFP samples 
collected for cell and animal experiments, other sample collections will continue but 
the pandemic has affected this/adjustments being made to allow continuation. 
 
The final presentation related to the health impacts of emissions: 
 
§ Health effects of Airport Emissions – Ulla Vogel (NRCWE – Denmark) 
Has live in vivo data library for over 90 nano-materials. Looking at association between 
particulate air pollution and mortality (i.e. PM2.5 & death). Jet fuel contains fractions 
of gasoline and diesel - diesel engine exhaust is classified as carcinogenic to humans 
by IARC; gasoline engine exhaust is classified as possibly carcinogenic and black 
carbon is also classified as possibly carcinogenic to humans. Animal studies 
performed with particles collected at a non-commercial airfield and at a large 





                 
 




exclusively aggregates of nanosized carbon-based particles. The particulate matter 
from the commercial airports was more complex. Animal study undertaken of health 
effects following lung exposure to airport emissions: looked at lung histology, 
inflammation, acute phase response, DNA damage. Exposure to the particles caused 
DNA damage, inflammation and acute phase response. Aircraft emission particles 
have similar health effects as diesel exhaust particles which were included in the 
experiment as reference materials. 
 
 
After the various talks, Dave thanked all for their participation and, in particular, presenters for 
their very informative and interesting talks. He reflected on the fact that a debate had been 
started that would hopefully go on after. He then turned to the objectives which he had 
previously described and discussed whether they had been achieved: 
 
1 To bring together the various groups and communities – it was felt that this had been 
achieved successfully through links being made in conversations and in the chat box 
 
2 To share information from the various projects – this had also been achieved through 
sharing from TUBE to AVIATOR and to the work being done in the USA. Although 
there had not been a presentation on RAPTOR work that was something that could be 
done later to share the interesting work to come out of that project. 
 
3 To recognise knowledge gaps – this had been started in the conversations around 
those who collect particles and, likewise, it was hoped that those who do the impact 
assessments had begun to understand what the people who measure do and why they 
are trying to do it.  
 
4 To plan or see whether it would be useful to arrange future conversations – Dave felt 
this would be a good idea and asked colleagues to comment. Participants stated that 
they had found the session very useful; it had been helpful for people to make contacts; 
was a welcome forum for sharing knowledge and identifying gaps and that they would 
like to hear more about work, for example, in the US. There was also positive comment 
on the simplicity of the format, lack of technical difficulties in joining and the 3-hour 
length of the session. 
 
 









                 
 




Health Impacts of UFP – workshop 









2) Engine exit emissions – Mark Johnson (Rolls Royce) 
3) On wing measurements – Prem Lobo (NRC – Canada) 
4) Airport Ambient measurements - Paul Williams (Uni of Manchester) 




6) Overview of TUBE – Aims/objectives/data needs – Pasi Jalava (UEF - Finland) 
7) Health effects of Airport Emissions – Ulla Vogel (NRCWE – Denmark) 
 
8) Discussion 






Pasi Jalava, University of East Finland 
Ulla Vogel, National Research Centre for the Working Environment, Denmark 
Mark Johnson, Rolls Royce 
Dogushan Kilic, University of Manchester  
Ulf Janicke, Janicke Consulting 
Victor Archilla, INTA 
Prem Lobo, National Research Council Canada 
Lukas Durdina, Zurich University of Applied Sciences 
David Raper, Manchester Met University 
Daniel Jacobs, USA FAA 
Theo Rindlisbacher, FOCA 
Spirig Curdin, Zurich University of Applied Sciences 
Bethan Owen, Manchester Met University 
Sanja Potgieter-Vermaak, Manchester Met University 





                 
 




Ayce Celikel, ENVISA  
Kevin Lane, Boston University 
Sarav Arunachalam, University of North Carolina  
Jeetendra Upadhyay, USA FAA 
Mohammed Majeed, USA FAA 
Richard Ramaroson, ENVISA 
Paivi Aakko-Saksa, VTT Technical Research Centre of Finland 
Remco Westerink, Utrecht University 
Fiona Rajé, Manchester Met Uni  
 
 
UNABLE TO ATTEND 
 
Miriam Gerlofs-Niijland, RIVM  
Andrew Crayford, Cardiff University  
Paul I Williams, University of Manchester 
Flemming Cassee, RIVM 
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